Three groups of turkeys were inoculated With strains of C. psittaci (B577, VS 1, TT3) from different restriction endonuclease groups. Turkeys were necropsied at 1 5 times through post-inoculation day 70. Birds infected with the TT3 strain were lethargic and had decreased body weight. After forced exercise, dyspnea was seen in VS 1 -infected turkeys. Pericarditis was the most severe lesion in TT3-infected birds. Airsacculitis and bronchopneumonia were the most severe lesions in VS 1 -infected turkeys. Lateral nasal adenitis was in both VS 1and TT3-infected birds. Only mild peribronchial pneumonia was in B577-infected turkeys. Chlamydial antigen, identified by light microscopy using an immunoperoxidase technique, was seen from post-inoculation days 9 through 50 in the lateral nasal gland and at earlier times in other tissue from VS1-and TT3-infected turkeys. No chlamydial antigen was detected in tissue from B577-infected birds. These studies showed that chlamydial strains from different restriction endonuclease groups are associated with distinct disease syndromes in turkeys.
Some strains of Chlamydia pisttaci are associated with distinct syndromes in t~r k e y~.~,~J~,~~-~~ The comparability of results and conclusions from these studies is diminished by differences in chlamydial propagation techniques, numbers of chlamydiae given, route of inoculation, and times from infection to necropsy. The use of different turkey strains and variation in housing conditions also complicates comparison of findings.
Historically, chlamydiae have been classified on the basis of their virulence patterns in laboratory animals or in animals of natural Chlamydiae used in turkey pathogenicity studies were classified according to virulence for turkeys in natural outbreaks, virulence for parrots, and tropism for ovinehovine reproductive organs or joints. Although these classification schemes are useful, they are inexact and technically difficult to reproduce.
Precise classification of strains of Chlamydia psittaci can be done by restriction endonuclease (RE) analy-s~s .~,~ Avian strains can be separated into two groups, virulent turkey or psittacine; each is distinct from mammalian groups. This study was done to determine if strains from the avian RE groups and a strain from a mammalian group cause specific pathologic syndromes in turkeys.
Materials and Methods
Four groups of 20 12-week-old, commercially raised, unvaccinated, broad-breasted white turkeys were maintained in isolation until necropsy.
Aerobic bacteriologic cultures of the cloaca, done 4 days before inoculation of chlamydiae, were taken from 12 birds randomly selected from each group. E. coli isolates were serotyped.
Serum samples taken from turkeys from each group (total of eight birds at end of study) were tested for antibodies against Mycoplasma gallisepticum, M. synoviae, and M. meleagridis whole cell antigen preparations using the rapid serum plate test. Samples were confirmed as positive or negative by a dot-blotting technique (Donna Cummins, Natural Veterinary Services Laboratory, Ames, IA).
Chlamydiae were grown in Vero cells, centrifuged at low speed to remove cell debris and then concentrated by highspeed centrif~gation.~ Chlamydial elementary bodies were resuspended as a 1 : 10 suspension of elementary bodies and sucrose phosphate buffer and frozen at -80 C. On the inoculation day, they were thawed and diluted with phosphate-buffered saline. Turkeys were placed in right lateral recumbency and inoculated intratracheally with 1 ml of phosphate-buffered saline containing approximately 10,000 elementary bodies. Chlamydial strains that were used include TT3 (Texas turkey 3, virulent turkey group), VS1 (psittacine group) and B577 (ovine abortion agent).5 One group of turkeys was given only phosphate-buffered saline and served as controls. All turkeys were clinically normal after inoculation and were observed daily until necropsy.
One turkey from each group was killed with sodium pentobarbital (Pentobarbital sodium solution, Fort Dodge Laboratories, Fort Dodge, IA) given intravenously and necropsied at preselected times: post-inoculation (PI) days 1, 2, 3, 4, 7, 9, 11, 14, 17, 24, 31, 39, 50, 60, and 70. All organ systems were examined grossly and tissue samples were fixed in 10% neutral buffered formalin. A 1 -cm transverse section of nasal tissue immediately rostra1 to the eyes was collected. Tracheal samples were taken from a site caudal to the inoculation site. One-half centimeter, transverse sections of each lung were taken at the level of the origin of the intrapulmonary primary bronchus, i.e., where the extrapulmonary primary bronchus enters the pulmonary parenchyma. Both abdominal air sacs were dissected free, placed in tissue cassettes, and immersed in 10% neutral buffered formalin. Pericardium was fixed in a similar manner. The trachea and lungs were fixed within 2 minutes of death by intratracheal perfusion of 50 ml of 2.5% glutaraldehyde in 0.05 M cacodylate buffer (pH 7.4).
Mycoplasma cultures were done on air sac swabs taken PI days 60 and 70 from 16 turkeys (each group was sampled eight birds sampled on PI day 70 were extras, not necropsied). Specimens were transferred to broth and agar media and incubated at 37 C in 5% CO, for at least 14 days as described by Yoder.,'
Lung, air sac, and pericardium were collected on PI days 4, 7, 14, 31, 39, 50, 60, and 70; fecal samples were collected from the large intestine on PI days 2, 7, 9, 11, 17, 31, 39, 50, 60, and 70 for chlamydial isolation. All samples were frozen at -80 C before isolations were attempted. Samples were thawed and added to 4 ml of tissue culture medium at a dilution of 1 : 80. This mixture was centrifuged at 650 x g for 10 minutes. The center layer of the centrifugate was inoculated into a 24-well microtiter plate at a quantity of 0.25 ml/well. The wells contained confluent layers of Vero cells. The plates were centrifuged for 1 hour at 900 x g at 25 C. The inoculum was removed and replaced with 1 ml of Eagle's minimum essential medium with Earle's balanced salts, 20 mmol/liter of HEPES 5% fetal bovine serum, 5.4 mg/liter of glucose, 292 mg/liter of glutamine, 2 pg/ml of amphotericin B, 200 pg/ml of gentamicin sulfate and 0.5 pg! ml of cyclohexamide. Vero cells were fixed with 50% acetonel 50% methyl alcohol at 3 and 6 days after inoculation and stained with a group-reacting monoclonal antibody (B577-Dl). Two hundred pl of a 1 : 500 dilution of antibody was added per well and reacted with the cells for 30 minutes. The cells were washed and to each well was added 200 pl of a fluorescein-conjugated antimouse IgG (heavy and light chain specific, Cooper Biomedical, Inc., Malvern, PA) at a dilution of one to 30 for 30 minutes. The cells were washed and examined under an epifluorescence microscope for staining of inclusions.
For light microscopy, samples were processed by standard procedures and embedded in paraffin. Sections were cut at 4 pm and stained with hematoxylin and eosin or Giminez stain. Lateral nasal gland lesions were scored: 1 + when interstitial infiltrates of inflammatory cells without distortion of glandular architecture were seen; 2+ when inflammatory cell infiltrates were severe enough to compress adjacent ductules; and 3 + when 2 + changes plus duct/ductular ectasia and epithelial hyperplasia and intraluminal exudate were seen.
Tracheal lesions were scored: 1 + when inflammatory cells/ 0.45 mm diameter high power field (hpf), average of four fields, were seen in the lamina propria; 2+ when three to five inflammatory celldhpf were seen in the lamina propria; and 3 + when > 5 inflammatory cells/hpf were seen. Lung lesions were scored: 1 + when bronchus-associated lymphatic tissue was increased versus control, and/or there was hypertrophy of air capillary epithelial cells involving > 10% of the section; 2+ when there was hypertrophy of air capillary epithelial cells involving > 10% of the section and heterophils in > 20% of blood capillaries; 3 + when there were focallyextensive (>200 pm diameter) to diffuse inflammatory cell infiltrates in airways; and 4+ when the lesions of 3+ plus necrosis were seen. Perpendicular sections of air sacs and pericardia were scored at areas of greatest thickness. Air sac lesions were scored: 1+ when there were focal-diffuse inflammatory cell infiltrates in the lamina propria and not > 10% of the membrane thickened; 2+ when there was inflammation and thickening of > 10% of the membrane up to 200 pm; 3 + when the air sac was inflamed and >200 pm thick; and 4+ when the lesions of 3 + were present and there was necrosis. Pericardial lesions were scored: 1 + when > 10% of the membrane was thickened and had focal-diffuse inflammatory cell infiltrates in the lamina propria; 2+ when > l o % of the membrane was thickened up to 80 pm and inflamed; 3 + when > 10% of the membrane was thicker than 80 pm and inflamed. For each tissue, in each treatment group, the birds were ordered into four categories according to lesion score: 0, 1 + , 2 + , and 3 + and 4 + . Tests for significant differences between TT3 and VSl lesion scores and B577 and PBS lesions scores were done using the x square test.
Chlamydia1 antigen was detected in tissues by an immunoperoxidase technique that used biotinylated secondary antibody and an avidin-biotin-peroxidase complex. Primary antibody was a genus-specific monoclonal antibody (Culture-set@ chlamydia identification kit, Ortho Diagnostic Systems, Inc., Raritan, NJ), Biotinylated anti-mouse IgG and the avidin-biotin-peroxidase complex are also commercially available (Vectastain, TM, ABC kit, Vector Laboratories, Inc., Burlingame, CA). A modified version of the technique reported by Moore and PetrakZ0 was used. After incubation in the primary antibody for 3 hours at 37 C, the sections were rinsed in phosphate-buffered saline and incubated in the secondary antibody for 1 hour at room temperature. The remainder of the procedure is described in the Vectastain (TM) ABC kit instructions under "Staining procedure for paraffin sections." Sections of chlamydia-infected tissue (as determined by culture, histochemistry, or electron microscopy) were used to assess the sensitivity and specificity of the procedure. Antigen was detected in sections of B577-infected, VS 1 -infected, and TT3-infected tissues as well as in tissues infected with unknown chlamydial strains. When the primary antibody was replaced with phosphate-buffered saline or normal mouse serum, or when the secondary antibody was replaced with phosphate-buffered saline, no staining was seen. Areas in tissue sections with the highest antigen density were scored as 0 if they had no cells containing antigen, 1 if they had one to three antigen positive cells/hpf (400 x), 2 if they had four to eight antigen positive cells/hpf, and 3 if they had greater than eight antigen positive celldhpf.
Results

Clinical findings
Clinical signs were seen in the TT3-infected group on post-inoculation (PI) days 4 through 24; turkeys were lethargic and had droopy wings. Birds in this group had blepharospasm and decreased responses to auditory stimuli on PI days 9 through 11. Two TT3infected turkeys died on PI day 11. Yellow feces were on the floor of their room on PI day 1 1, and from this day, through PI day 50, these birds were judged to be 60-80% of the body weight of birds in the other groups.
Birds in the VS 1 group had mild dyspnea (after forced exercise) on PI days 4 through 11, and on PI day 9 they were slightly lethargic. Control and B577-infected turkeys were normal throughout the study.
Bacteriologic and serologic findings Chlamydiae were isolated from tissue samples until PI day 14 and from fecal samples until PI day 7. Chlamydial antigen was detected, by immunoperoxidase staining, in all tissue types (Figs. 1-6).
Serum, taken PI day 70 from eight turkeys, did not have evidence of antibodies to mycoplasmae. No mycoplasmae were isolated from any turkey.
Cloaca1 samples from 35 birds contained E. coli. Serotyping did not identify isolates commonly associated with disease in turkeys.
Gross pathology
Lesions were seen first in VS 1 -infected birds. On PI day 2 there was mild thickening and translucency of the right abdominal air sac. Air sac lesions became most severe during PI days 7 through 11 and then progressively abated; the severest lesions were bilateral, marked thickenings caused by large amounts of fibrin.
Pericarditis was first seen in VS 1 -infected birds on PI day 7 when there were a few flecks of fibrin on the epicardium. On PI day 9 the epicardium was covered with a web-like layer of exudate and there were adhesions between visceral and parietal pericardium. No pericardial lesions were noted after PI day 9, except on PI day 17 when 1 ml of watery, cloudy fluid with small amount of fibrin was seen in the pericardial space.
Pneumonia, characterized by a 2-5-mm brown-gray area of consolidation, was only in the right lung of VSl-infected birds and only from PI days 2 through 11. No foci of pneumonia were seen in TT3-infected turkeys.
Pericarditis, the most severe lesion in TT3-infected turkeys, was first seen on PI day 4; there was 1 ml of watery fluid with flecks of fibrin in the pericardial space.
Lesions were most severe from PI days 9 through 17 when there was severe thickening of the pericardium (up to 1 cm) due to edema and accumulation of fibrin. Pericarditis, with numerous fibrous adhesions between visceral and parietal pericardium, was still noticeable on PI day 70.
Airsacculitis was not as severe in TT3-infected versus VSl-infected turkeys. At 24 hours PI, there was focal translucency of the right abdominal air sac. At PI day 4, there was diffuse translucency of the right abdominal and interclavicular air sacs. The most severe air sac lesions were seen on PI days 14 and 17 when there was mild thickening (2 mm) and opacity due to edema and occasional foci of fibrin. No air sac lesions were seen in TT3-infected turkeys after PI day 39, except focal fibrosis of the right abdominal air sac from the turkey necropsied on PI day 50. Changes in turkeys infected with the B577 strain included minimal multifocal thickening and translucency of the right thoracic or abdominal air sacs on PI days 4 through 11 and five 2-3-mm fibrous plaques on the epicardium on PI day 14.
There were no gross lesions of the tracheal or nasal mucosa in any turkey.
Histopathologic findings
Lateral nasal glands. Significant lesions were only in VS1-and TT3-infected turkeys (Fig. 7) ; they developed later than those in other organs. Interstitial infiltrates of heterophils and plasma cells were seen on PI days 7 and 1 1 in TT3 and VS 1 -infected birds, respectively. The severity of inflammation increased through PI day 3 1 in TT3-infected turkeys and through PI day 17 in VS 1 -infected birds. The most prominent lesions were ductular ectasia with epithelial hyperplasia and squamous metaplasia, intraductular exudate composed of heterophils, macrophages and sloughed epithelial cells mixed with protein, and interstitial fibrosis with lymphocytic nodules and infiltrates of plasma cells, heterophils, and macrophages (Figs. 8, 9) . Fibrosis was not a prominent lesion in VS 1 -infected birds. Chlamydia1 antigen was in macrophages and epithelial cells in intraductular exudate, in interstitial macrophages, and occasionally in ductular epithelial cells (Table 1 ; Figs. 1, 2) . On PI day 70, in turkeys from both groups, there were mild interstitial infiltrates of plasma cells and heterophils; TT3-infected birds c Fig. 5 . tered heterophils and hypertrophied endothelial cells in blood capillaries (Fig. 11 ). Antigen positive cells were most commonly in walls of air capillaries (Fig.  4) , but we could not determine if these cells were epithelial, endothelial, or intraluminal. Antigen positive macrophages were in occasional, small, inflammatory foci.
Lesions in B577-infected birds resembled those in VS 1 -infected turkeys but were less severe, seen at fewer necropsy times, and only in the right lung (except PI day 4). These changes were centered around the junction of the intrapulmonary primary bronchus with a secondary bronchus and extended only a short distance into the adjacent connective tissue or parenchyma. On PI days 17 and 50 there was mycotic bronchopneumonia in the right lung.
Abdominal air sacs. Air sacs with 1 + lesions had mild, multifocal inflammation and could not be distinguished from controls.
Airsacculitis was the predominant lesion in VS 1infected birds (Fig. 7) . These changes were prominent 2 through 50 days PI and progressed from marked edema with infiltrates of heterophils to fibrosis with numerous lymphocytic nodules with germinal centers. Vasculitis, characterized by endothelial cell hypertrophy and hyperplasia, intramural edema, and infiltrates of heterophils and/or macrophages in and around vessel walls, was seen on PI days 2 through 14 (Fig. 12) . The severest vascular inflammation was on PI days 4 through 9; the days when the most fibrin was seen on the epithelial surface of the air sacs. There was marked epithelial cell hyperplasia on PI days 4 through 17.
Air sac lesions in TT3-infected turkeys were not as severe as those seen in VSl-infected birds. The most prominent lesions were on PI day 14 when there was moderate diffuse thickening of the air sacs due to edema and infiltrates of plasma cells, macrophages, and a few heterophils in the lamina propria. Vascular lesions were mild and characterized by endothelial cell hypertrophy and perivascular infiltrates of plasma cells and lymphocytes. There was mild hyperplasia of epithelial cells on PI days 17 through 39.
High numbers of chlamydial antigen-positive cells were in air sacs from VS1-and TT3-infected turkeys. Antigen was most common in macrophages in the lamina propria (Fig. 5 ) and in exudate on the respiratory surface. Small numbers of air sac epithelial cells in several specimens contained antigen. On PI day 14, the left air sac from a TT3-infected turkey had several antigen positive mesothelial cells. Chlamydia1 antigen was rarely in vascular endothelial cells.
Pericardium. Pericarditis was the predominant lesion in TT3-infected turkeys (Fig. 7) . The pericardium was markedly thickened due to edema, dilation of lymphatics, and infiltration of inflammatory cells. Macrophages, plasma cells and heterophils frequently contained chlamydia1 antigen (Fig. 6) . Vasculitis, involving most small veins, was seen on PI days 4 through 14 (Fig. 12 ). Large amounts of fibrin covered the pericardial surface on PI days 9 through 17. On subsequent PI days, there were decreased amounts of fibrin and increased numbers of large, fibrous papillae and adhesions between visceral and parietal pericardium. Lymphocytic nodules with germinal centers were seen on PI days 24 through 60.
Pericardial lesions in VS 1 -infected turkeys were less severe and seen at fewer necropsy times than those in TT3-infected birds. The most severe lesions were on PI days 7 and 9 when there was thickening of the membrane due to edema, dilation of lymphatics, hyperplasia of pericardial lining cells and infiltrates of plasma cells, heterophils, and macrophages. Only a few macrophages contained chlamydial antigen. Fibrin, in small amounts, was seen only on PI day 9. Vascular lesions were not as severe or as disseminated as those in TT3-infected birds. On PI day 17, the pericardium was characterized by diffuse hyperplasia of pericardial lining cells with formation of numerous small papillae. Subjacent to the pericardial lining cells was a zone containing a dense infiltrate of plasma cells and small lymphocytes. After PI day 17, the only lesions were occasional perivascular infiltrates of lymphocytes and moderate numbers of fibrous papillary projections.
The only lesion in the pericardium of a B577-infected turkey was on PI day 14 when there were numerous papillary projections similar to, but smaller than, those in VS 1 -infected birds.
Control turkeys frequently had papillary projections from the pericardial surface but usually less than 3 projections per 1-cm section, and, if multiple, were localized to one region of the pericardium. They were composed of pericardial lining cells and generally did not have fibrous stalks or infiltrates of inflammatory cells.
Discussion
We believe chlamydial strains in the same restriction endonuclease (RE) group cause similar lesions in turkeys and that these lesions are distinct from those caused by strains in other RE groups. This belief is supported by studies in which chlamydial strains related to ours were used. 14,21,24 Pericarditis was the most prominent lesion caused by a Texas turkey strain and by NJ 1 and SCTl chlamydial serotypes (serotypes grouped by restriction endonuclease analysis with TT3) in turkeys. In contrast, a low incidence of pericarditis was seen in turkeys infected with psittacine chlamydial isolate^.^ One of these isolates (6BC) cross-reacts with monoclonal antibodies to VS1, and they have similar RE analysis patterns.
Airsacculitis was severe in turkeys infected with psittacine isolates but not in turkeys infected with strains highly virulent for turkeys. Although airsacculitis was present in most of our TT3-infected turkeys, it was seen later and was much less severe than air sac lesions in VS 1 -infected birds. Other investigators inconsistently saw airsacculitis in turkeys infected with NJ 1, SCTl, and Texas turkey chlamydial s t r a i n~.~~~* ' ,~~ In contrast, there was a high incidence of airsacculitis in turkeys infected with chlamydial strains (including 6BC) of psittacine origin.9 SCT 1 and NJ 1 strains cross-react with monoclonal antibodies to TT3, and all three strains have similar RE patterns. The VS 1 strain cross-reacts similarly and groups with strain 6BC.
Differences in severity of inflammation in the air sacs and pericardium of TT3-and (also VS 1 -) infected turkeys could be explained by differences in endothelial cell populations in these organs. Organ-specific endothelial cells have been identified in lymphoid and synovial tissues." The more severe vasculitis seen in the pericardium could be the result of chlamydial antigen attachment to receptors on pericardial endothelium that are not present on air sac endothelial cells. Attachment of antibodies and complement activation would cause inflammation of these vessels. The endothelial cells would not necessarily have to be infected by the bacterium; chlamydial antigen could originate from plasma membrane-associated antigen released from chlamydia-infected macrophages in other organs, i.e., the spleen. At least two s t u d i e~~~,~~ have shown that chlamydia-infected cells release chlamydia-derived antigen that can be incorporated into plasma membranes of neighboring cells. Low levels of this antigen, alteration by antibody binding or subsequent inflammation, or lack of binding to the primary antibody used in our procedure could explain the only rare occurrence of antigen positive endothelial cells in our immunoperoxidase studies.
It is more difficult to explain why there were similar numbers of antigen positive cells, but different degrees of inflammation, in the pericardium and air sacs of TT3-infected turkeys. The presence of small numbers of macrophages in normal air sacsIs may be the result of expression of low levels of endothelial-leukocyte adhesion molecule 1 (E-LAM 1) on air sac endothelium. Increased expression of E-LAM 1, caused by high levels of circulating interleukin 1 l 3 (i.e., from activated macrophages in the spleen or other organs), could result in infiltration of higher than usual numbers of macrophages into air sacs. Previous or subsequent infection of these cells would account for the antigen positive cells seen by immunoperoxidase staining.
Bronchopneumonia is characteristic of VS 1 -infected turkeys but not of turkeys infected with TT3 and related strains. No SCT 1 -infected turkeys had histologic evidence of pneumonia.24 There was a low incidence of pneumonia in older (> 10 weeks) birds infected with the Texas turkey strain.* The lesions seen could have been a reaction to the amnioallantoic fluid used in the inoculum.
We could not detect, by immunohistochemistry, large numbers of chlamydiae in sections of lung from TT3infected turkeys (except on PI day 9). These findings differ from those of Page's cultural studies.*I He found extensive multiplication of chlamydiae in the lungs of turkeys infected with the NJl strain (related to TT3) 24 hours post-inoculation. These differences might be related to the types of inocula used. We used elementary bodies free of extraneous protein. Page used beef heart broth containing either ground mouse spleen and liver or yolk sac. Viable cells in this material could have allowed chlamydial replication.
Our findings indicate that mammalian abortion strains of C. psittaci are nonpathogenic for turkeys. Page found only multifocal airsacculitis on gross examination of turkeys infected with an ovine abortion strain and no lesions in turkeys infected with enzootic bovine abortion (EBA) strain chlamydiae (originally isolated from an aborted bovine f e t u~) .~~,~~ Monoclonal antibodies that bind to the EBA strain cross react with the B577 train.^ In addition, the RE analysis patterns of these strains are similar. The inability to reisolate the ovine chlamydia suggests this strain does not multiply or persist in turkeys. Our findings are also supported by Johnson and GrimesLB who were unable to detect seroconversion or isolate chlamydiae from tissue suspensions or cloacal swabs from wild birds inoculated with the B577 strain.
Our inability to reisolate or detect B577 strain chlamydiae in tissue sections by immunoperoxidase staining suggests the mild pneumonia seen on PI days 2 through 14 was not due to chlamydial infection. We interpreted pneumonic lesions to represent a reaction to nonviable foreign protein, similar to that in rat lungs exposed to ovalbumin. 16 The inability ofthe B577 strain to survive or multiply could be related to interferon levels or inappropriate amino acid concentrations in turkey respiratory tissue. The intracellular growth of C. psittaci is reversibly inhibited by gamma interferon, and this inhibition is concentration dependent.I2 Amino acid requirements differed for four C. psittaci isolates in tissue culture. One of these isolates, EAE (enzootic abortion of ewes), was unique in its requirement for tyrosine.'
Infected lateral nasal glands could be an important source of aerosolized chlamydiae since these glands are the main source of moisture for the nasal mucosa.6 Late and long term infection of these glands, as indicated by the immunohistochemical findings, implicates them as potential reservoirs for chlamydiae. In addition, these findings suggest examination of oronasal fluids, versus the common practice of collecting cloacal material, may be useful in detecting infected birds. Additional studies are required to test these hypotheses.
Freezing the samples before isolation attempts were done undoubtedly influenced our isolation success rate. Dilution of the samples, small sample size, i.e., air sacs and pericardium, and use of low centrifugation temperatures also would impede isolation attempts.
Chlamydia1 strain-specific and tissue-specific receptors may be involved in the RE group-related differences in tissue tropisms. The ability of myeloid cells and monocytes to bind C. trachomatis (L2 serovar) is dependent on acquisition of specific antigens during maturation.' Beuth et a1.l0 have shown that adherence to pulmonary tissue by Streptococcus pneumoniae and Pseudomonas aeruginosa is dependent on specific bacterial surface lectin receptors; furthermore, they suggest these receptors are strain specific. Limited studies of lectin-inhibited binding of strains of C. trachomatis to tissue culture cells have given conflicting results but suggest chlamydiae have strain-specific lectin recep-tor~.2,11,19 2 3 4 5 6 I 8 9 10 11
